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(g) Method and device for Injecting a piece of meat with a liquid substance such as brine. 
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@ A method and device for injecting liquid substances such as brine or paste into a piece of meat wherein 
during injection the piece of meat (V). being conveyed over a row of spray nozzles, is held in contact with a row 
(4) of said nozzles, preferably by means of a pressure roller (5), its rotational shaft is situated opposite said row 
of spray nozzles, so deforming the meat to a slab of predetermined thickness and preventing the Injection 
stream being atomized prematurely, that is, outside the meat, resulting in a homogeneous distribution of the 
brining liquid in the meat. 
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The invention relates to a method for introducing liquid substances such as brine or paste into a meat 
piece, wherein the liquid substance is injected into the meat piece. 

The invention relates more particularly to the injecting of brining liquid into a piece of meat witfiout 
needles or otiier mechanical means being inserted into the piece of meat. To this end ttie brining liquid is 
6 sprayed at high pressure from a spray nozzle into the meat which, in tiie known methods, results in the 
surface of the meat being damaged. 

The invention has for its object to Improve tiie above mentioned method such ttiat this damage does 
not occur. 

The metiiod according to ttie invention is distinguished in that during injecting ti^e piece of meat Is held 
70 in contact with one or more spray nozzles for injecting tiie liquid substance. 

The contact prevents the injection stream being atomized prematurely, tfiat is. outside tiie meat, which 
would result in a greater spraying spot 

According to a further development tiie meat piece Is defomied using mechanical means to a slab of 
predetemnined tiiickness and with a certain widtti. Owing to tiie deforming of tiie meat to a determined 
75 thickness tiie required injecting pressure is reduced, which also contributes towards reducing tiie damage 
to the meat surface. 

It is further recommended in each case to subject ttie meat piece according to a detenmined grid to at 
least one stream of liquid substance under superatmospheric pressure. The most homogeneous possible 
distribution of tiie brining liquid in tiie meat is ttius obtained, wherein it Is recommended according to tiie 
20 invention to make tiie grid size a maximum of 2 cm, and preferably 1 cm. 

To avoid damage to tiie meat, particularly red meat, tiie invention proposes to make the tiiickness of 
tiie meat piece for deforming a maximum of 2 cm so tiiat with a penetration deptti of 1 cm 50% of tiie meat 
is already cured. 

The invention further relates to a device for performing tfie above stated method, which device is 
25 provided witii a frame and one or more spray nozzles for the liquid substance carried by ttie frame, which 
device is distinguished in tfiat mearis are anranged for holding the piece of meat in contact witii ttie or each 
spray nozzle. According to a furtiier development of tiie device according to tiie invention it is embodied 
witii means for deforming ttie piece of meat, in particular close to tiie spray nozzles. 

Witti such an embodiment ttie meat piece is canied along tiie spray nozzles whereby tiiese latter can 
30 have a stationary disposition, which facilitates ttie supply of brining liquid under high pressure and control of 
the comparatively short spraying times. 

In a prefenred embodiment tii© transporting means are embodied as a conveyor canning the piece of 
meat. 

In preference ttie spray nozzles are disposed in a line perpendicular to the conveying direction of ttie 
35 meat piece, wherein ttie conveyor can be embodied as an endless belt whereof at least one reversing roller 
is anranged adjacent to the row of spray nozzles. 

According to tiie invention ttie defomiing means can effectively be embodied as a pressure roller 
whereof ttie rotational shaft is situated opposite tiie row of spray nozzles. According to ttie invention this 
rotational shaft can be distance-adjustable relative to these spray nozzles. 
40 According to anottier embodiment the means for deforming ttie meat piece can be embodied as a 
pressure chamber having two substantially parallel walls, in ttie one of which tiie row of spray nozzles is 
arranged and ttie ottier wall whereof converges relative to ttie one wall towards ttie spray nozzles, and 
wherein tiie ti-ansporting means is a piston movable reciprocally between tiie two walls. 

Above mentioned and otfier features of ttie invention will be furttier elucidated in ttie figure description 
45 hereinbelow of a number of embodiments. In ttie annexed drawing: 

fig. 1 shows a perspective view of a first embodiment of a device according to ttie invention provided 
with an endless conveyor with co-acting pressure roller, 

fig. 2 shows a detail of the device of fig. 1 on enlarged scale witti partly broken away parts, 
fig. 3 shows a furtiier detail of tiie device of fig. 1 and 2 in perspective view witii partiy broken away 
60 parts, 

fig. 4 is an upright section of a second embodiment of ttie device according to the invention provided 
witii a pressure chamber, 

fig. 5 shows a grid having shown ttierein ttie brine distribution in tfie piece of meat obtained witti the 

method according to the invention. 
55 The device according to fig. 1 consists of a frame 1 of random type, which in tiie embodiment shown is 
made from tube profiles, tills such ttiat two endless conveyors 2, 3 can be supported in line witti one 
anottier. Received between tiie two conveyors 2. 3 is a beam 4 having an-anged tiierein spray nozzles to be 
furttier elucidated hereinafter, ttiis such ttiat ttiese are an-anged in a line perpendicular to the conveying 
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direction PI. A pressure roller 5 which serves as deforming means for the meat Is rotatably arranged 

opposite and above the beam 4, wherein it is noted that the rotational shaft of the roller 5 is received at 

either end in each case in a swivel arm 6. 

With reference to fig. 2 and 3, the spray beam 4 Is embodied as a beam of trapezium-shaped cross 
5 section having a number of vertical bores iri each of which is received a spray nozzle 10. The bores 

communicate on tiie undisrslde with a common feed channel 11 which communicates with a feed conduit 12 

which is connected in a manner to be designated below to a liquid feed system 13. The spray nozzle beam 

4 is held in two frame beams 14 which fonm part of tiie main frame 1. 

In the embodiment shown the feed conveyor 2 is an endless belt 15 provided with a reversing member 
JO 16 extending parallel and close to the side of the spray nozzle beam 4. The belt 15 is further trained around 

a tensioning or drive roller 17 with associated guide rollers 18. On the feed side the belt is embodied with a 

second reversing roller 19. 

The discharge conveyor 3 is embodied in similar manner, with tiie understanding that it is arranged 

mirror symmetrically relative to the spray nozzle beam 4. The driving of both conveyors takes place such 
T5 that the upper part moves in the direction of the arrow PI. 

The roller 5 embodied with a covering of elastic material can be of any type but is of a weight and is 

biased In the direction of the an^ow P2 such that a meat piece V to be moved forward on the conveyor is 

subjected to a detenmlned pressure such that the piece of meat undergoes a deforming at the position of 

the spray nozzle beam 4, whereby the thickness is reduced. 
20 As already stated above, tiie roller 5 is freely rotatable on a rotational shaft 5' which Is mounted in 

swivel arms 6 which are mutually connected with a coupling shaft 20 which is received in a fork-like bearing 

part 21 which supports on the frame 1. The coupling shaft 20 runs through beneath the upper part of 

conveyor 2. If use is made of a determined biasing of tiie roller 5 In tiie direction of the spray nozzle beam 

4, hydraulic cylinders (not shown) can then act upon ttie arms 6. 
25 . There now follows a. description of tiie liquid feed system, the liquid whereof serves as Injection liquid 

for tiie meat piece V. 

Arranged under the spray nozzle beam 4 is a valve housing 25 of which the intake opening 26 is 
connected to a feed conduit 27 for the injection liquid, for example brine with additives, subject to the meat 
piece for processing. 

30 Anranged in the valve housing 25 is a non-return valve 28 in addition to a non-return valve 29. Each 

non-return valve is embodied here as a ball tiiat is movable in a chamber and which can close off and 

release a passage opening located thereunder. 

Arranged between both ball valves 28 and 29 in the passage 30 of tiie valve housing 25 Is a branch 

bore 31 in which a plunger 32 is reciprocally movable. In tiie embodiment of fig. 2 the plunger is driven by 
35 a hydraulic cylinder 33 by connecting ttie piston rod 34 tiiereof via a coupling 35 to tiie plunger end part 36 

of plunger 32. 

Rnaily. it is noted tiiat the outiet port of ttie upper valve part 29 is connected to tiie inlet bore 12 of the 
spray nozzle beam 4. 

The atMDve device operates as follows. 

40 When a randomly shaped piece of meat is laid on the upper part of the feed conveyor 2 it is carried in 
tfie direction of arrow PI to the spray nozzle beam 4. At tiiis location tiie piece of meat V is brought to the 
correct thickness by tiie pressure roller 5 and liquid in the spray nozzles 10 is in each case sprayed, 
preferably every centimet-e as seen in tiie direction of an-ow PI. into the meat on the underside. Spraying 
takes place for a very short time, between 12 and 60 milliseconds, in order to prevent stripes on the 

45 underside of meat piece V. With a con'ect distance interval between the spray nozzles 10, for instance 1 
cm, a one centimetre grid can be obtained, see fig. 5. By selecting tiie conrect spraying pressure and spray 
velocity a good penetration deptii of tiie liquid into the meat V can already be achieved, whereby the meat 
is contaminated not only regularly but also uniformly, see the concentiic circles around the spraying 
positions in the grid according to fig. 5. A uniform distiibution of tiie brining liquid In ttie meat V is herewith 

50 assured. 

Spraying of the liquid is effected by periodically moving the plunger 32 reciprocally in the branch 
chamber 31 of the valve housing 25. This is carried out in one case by actuating the cylinder 33 according 
to fig. 2 and in the other by the motor 39 as in fig. 3. 

When the plunger 32 moves to the left liquid will be drawn via the lower valve 28 into the chamber 30. 
65 wherein after the plunger 32 has moved back the liquid in chamber 30 is placed under pressure, which 
results in the closing of the lower valve 28 and the opening of tiie upper valve 29, whereby the liquid can 
flow via opening 12 and channel 11 to the spray nozzle beam, whereafter it can exit to the outside via tiie 
spray nozzles 10. 
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Owing to the direct contact of the outflow opening of the spray nozzle 10 with the underside of the meat 
piece V the bottom surface of the meat piece V will not be damaged. 
Shown below is a survey of test results on different sorts of meat. 


Chicken fillet: 


Chicken legs: 


Pork: 

(shoulder) 


Pork: 

(bacon backs) 


Salmon : 

(smoked salmon) 


required pressure 90 bar 

sprayer orifice 0.13 mm 

penetration to 15 mm 

weight increase 4-15 % 

maximum increase 25 % 

required pressure 70-90 bar 

sprayer orifice 0.13 mm 

penetration depth 10-15 mm 

weight increase 4-15 % 

maximum increase 20 % 

required pressure 200 bar 

sprayer orifice 0.13 mm 

penetration depth 25 mm 

weight increase 4-30 % 

maximum increase 25 % 

required pressxire 250 bar 

sprayer orifice 0.13 mm 

penetration depth 30 mm 

weight increase 4-20 % 

maximum increase 25 % 

required pressiure 60-80 bar 

sprayer orifice 0.13 mm 

penetration depth 20 mm 

weight increase 3-7 % 

maximum increase 5 % 


There now follows a description of an altemative embodiment according to fig. 4. In the schematic 
depiction of this embodiment the spray nozzle beam 4 and the discharge conveyor 3 are the only 
similarities to the embodiment of fig. 1-3. The spray nozzle beam 4 fonms part of the bottom wall 40 of a 
pressure chamber 41, the top wall 42 of which extends parallel to the bottom wall 40. The sides of the 
pressure chamber 41 are closed by fixed wall portions (not shown). In the pressure chamber 41 a 
rectangular piston 43 is reciprocally movable by a hydraulic cylinder 44. The wall 42 located opposite the 
bottom wall 40 converges from the point 45 in the direction of the spray nozzle beam 4, whereby a namjw 
passage opening is obtained at the position of the spray nozzles. Behind the spray nozzle beam 4 the 
pressure chamber widens again, wherein the* open rear part debouches above the upper part of the 
discharge conveyor 3. 

The device operates as follows: By actuating the hydraulic cylinder 44 the rectangular piston 43 will 
move to the right in fig. 4, whereby the piece of meat pre-anranged in the pressure chamber 41 is 
transported in the direction of arrow P1 and pressed through the narrow opening at the spray nozzle beam 
4. whereby a deforming of the meat piece takes place to the desired thickness. The operation of the spray 
nozzle beam 4 can take place In a manner con^esponding to that described above whereby the meat piece 
can be processed in accordance with the same grid pattem as in fig. 5. The piece of meat V is further 
carried away on the discharge conveyor 3. 
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The invention Is not limited to the above described embodiments, wherein a Idnematic. reversal of the 
movement of the meat relative to the spray nozzles is conceivable. It is equally possible in a particular 
embodiment to move the spray nozzles relative to the stationary piece of meat V In order to obtain the 
desired spraying grid. 

5 In addition the spray nozzles do not have to be disposed in a line but may have any suitable 
configuration. It is furthemnore conceivable to arrange the spray nozzle movably in two coordinate axes 
whereby one spray nozzle would be sufficient 

The common feed chamber for all spray nozzles can of course be replaced by a separate feed for each 
nozztOt thus enabling volume control per nozzle. 

70 

Claims 

1. Method for introducing liquid substances such as brine or paste into a meat piece, wherein the liquid 
substance Is injected into the meat piece, characterized In that the meat piece is held in contact with 

75 one or more spray nozzles during Injecting of the liquid substance. 

2. Method as claimed in claim 1 , characterized In that the meat piece is defonmed using mechanical 
means to a slab of predetermined thicieiess and with a certain width, 

20 3. Method as claimed in claim 1 or 2, characterized in that the meat piece is in each case subjected 
according to a determined grid to at least one stream of liquid substance under superatmospheric 
pressure. 

4. Method as claimed in any of the foregoing cfaims, characterized in that injecting takes place 
25 intermittently, wherein the interval time between the injections is longer than the injection time. 

5. Method as claimed in claim 2, characterized In that the grid size is a maximum of 2 cm. 

6. Method as claimed in claim 3, characterized in that the piece of meat undergoes a deformation such 
30 that the thickness thereof is a maximum of 2 cm. 

7. Device for performing the method as claimed in claim 1, provided with a frame and one or more spray 
nozzles for the brining liquid candied by said frame, characterized in that means are anranged for 
holding the piece of meat in contact with the or each spray nozzle. 

35 

8. Device as claimed in claim 7, characterized in that means are arranged for defonming the meat 
piece, in particular at the spray nozzles. 

9. Device as claimed in claim 7 or 8, characterized in that means are anranged for generating a relative 
40 movement between the or each spray nozzle and the meat piece. 

10. Device as claimed in claim 9, characterized In that the transporting means is a conveyor canning the 
piece of meat. 

45 11. Device as claimed in any of the claims 7-10, characterized in that the spray nozzles are disposed in 
a row, wherein the conveyor is an endless belt whereof at least one reversing roller extends parallel and 
adjacent to the row of spray nozzles. 

12. Device as claimed In any of the foregoing claims 7-11, characterized in that the deforming or contact 
50 means are embodied as a pressure roller whereof the rotational shaft extends parallel to the spray 

nozzles at a distance therefrom. 

13. Device as claimed in claim 12, ciiaracterlzed in that the rotational shaft is adjustable relative to the 
row of spray nozzles. 

56 

14. Device as claimed in any of the claims 7-13, characterized In that the or each spray nozzle is 
connected to the outlet of a plunger pump. 
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15. Device as claimed In ciaim 7, characterized In that the deforming means are a pressure chambeir, 
provided with two walls, in the one of which the row of spray nozzles is arranged and the other wall 
whereof converges in the direction towards the spray nozzles, wherein in the pressure chamber a 
driven piston movable reciprocally therein is anranged as transporting means. 

5 

16. Device as claimed in any of the foregoing claims, characterized In that behind the row of spray 
nozzles is arranged a discharge conveyor, preferably in the form of an endless belt. 


10 


15 


20 


25 


30 


35 


40 


45 


50 


6 


EP 0 462 671 A1 



EP 0 462 671 A1 



EP 0 462 671 A1 



FIG.5 


J 


European 
Patent Office 


EUROPEAN SEARCH 
REPORT 


Application Numlser 
EP 91 20 1500 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document with Indication, wttsre approprlatOt 
of relevant passages 


Relevant 
to datm 


CU6SIRCAT10N OP THE 
APPUCATION <Int CIS) 


Y 
A 


US-A-3 436 230 (CM. HARPER et al.)(01 -04-1 969) 

• Rgures 8-10.12.14; claim 1; column 1. lines 44-65; column 

3. lines 11-43; column 5, line 68 - column 6, line 60; column 

4, line 61 - column 5. line 70; column 7, lines 18-29 * 


US-A-3 769 037 (JJ. SHOLL)(30-10-1973) 
" Rgures 1.2; column 3, lines 17-65; claim 1 * 

US-A-3 006 767 (TT. HUCKABEE)(31 -1 0-1 961 ) 

* Rgures 1.2,3.4; claim 1 * 

US-A-3 675 567 (JJ. REJSA et aL)(1 1-07-1 972) 

* Rgure 1; example 1 ; column 3, line 66 * 


1-10.16 


12 


12 


17.10.11. 
16 


A23B4/28 


TECHNICAL RELDS 
SEARCHED (tnt Cl^ 


A23B 


The present searen report has teen drawn up for all claims 


Place of search 


The Hague 


Date of completion of search 

19 September 91 


Examiner 
GUYON R.H. 


CATEGORY OF CITED DOCUMENTS 
X : partlculaily relevant If taken alone 
Y : partloularty relevant If combined with another 

document of the same category 
A: technological t>ackground 
0: non^tten diselosura 
P: Intemtedlate document 
T: theory or principle underlying the Invention 


E : eariler patent document but published on, or after 

the filing date 
D : document cited In the application 
L: document cited for other reasons 

& : member of the same patent family, corresponding 
document 


